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(54) Panel manipulation device 

(57) A panel manipulation device (10) for fitting a 
glass panel (32) to a building comprises four sucker por- 
tions (1 2a-1 2d) mounted onto the ends of arm portions 
{14a-14d) of a frame section (16). The frame section 
(16) is hydrauiically adjustable about three joints (1 8, 20 
& 22) each of which has mutually perpendicular axes of 
rotation. The frame (16) and joints (18, 20 & 22) are 



mounted on an arm (24) which is telescopically extend- 
able and is adjustable to both raise and lower the frame 
(16), joints (18, 20 & 22) and glass panel (32) and to 
move from side to side. The panel manipulation device 
(1 0) is adapted to be fitted to a construction vehicle (26). 
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Description 

[0001] This invention relates to a panel manipula- 
tion device and to a mettiod of manipulating a panel. 
[0002] When fitting glass panels to buildings, prob- 5 
lems are often encountered in that scaffolding must be 
erected and cranes used to lift the giass panel to tlie 
desired location. Problenrts result with this procedure 
because when a building is sited close to a road, traffic 
is frequently disrupted with obvious disadvantages. io 
Also, the cost of the above procedure Is disadvanta- 
geously high. 

[0003] It is an objection of the present Invention to 

address the above mentioned disadvantages. 

[0004] According to one aspect of the pres«it is 

invention a panel manipulation device comprises a head 
portion having panel gripping means for gripping a 
panel defining a panel plane, and head portion adjust- 
ment means, which are operable to turn the head por- 
tion about an axis substantially perpendicular to the 20 
panel plane and to turn the head portion at least par- 
tially about at least one axis substantially parallel to the 
panel plane. 

[0005] The panel gripping means may comprise at 
least one sucker portion, operable to grip a panel by 25 
forming a vacuum or reduced air pressure between the 
panel and the or each sucker portion. Preferably, the 
gripping means comprises four sucker portions. The 
gripping means may be pneumatic or hydraulic gripping 
means. 30 
[0006] The head portion adjustment means may be 
operable to rotate the head portion about said axis per- 
pendicul^ to the pane! plane. Said rotation may be In 
eitJier directjon. The rotation may be continuous. 
[0007] The head portion adjustment means may be 35 
operable, preferably by means of a first section, to turn 
the head portion, preferably through at least 80 
degrees, to both sides of a central position, about a first 
axis substantially parallel to the panel plane. The turn- 
ing may be a lateral or left/right turning. The axis may 40 
coincide with a pivot, formed by two pivotally connected 
sections of a first joint. 

[0008] The head portion adjustment means may be 
operable, preferably by means of a second sectlcHi, to 
turn the head portion, preferably through at least 80 4S 
degrees to both sides of a central position, about a sec- 
ond axis substantially parallel to the panel plane and 
preferably at an angle, most preferably substantially at a 
right angle, to the first axis. The turning may be an atti- 
tude or up/down turning. The axis may coincide with a so 
pivot, formed by two pivot^ly connected sections of a 
second joint, 

[0009] The first section of Sie head portion adjust- 
ment means may be located between the second sec- 
tion ^d the panel gripping means. ss 
[0010] The head portion may be mounted on an 
arm portion, which may extend from a body portior^. The 
arm portion n^ay be extendaMe, preferably telescopi- 



cally extendable. 

[0011] The second section of the head portion 
adjustment means may extend between tine head por- 
tion and the arm portion. 

[0012] The head portion adjustment means may be 
hydraulically powered. The sections of the head portion 
adjustment means may comprise hydraulic extension 
members, which may be hydraulic cylinders. The 
hydraulic extension members may bridge two sides of 
the first and/or second joints. 
[0013] The arm portion may be operable to turn lat- 
eraliy, preferably about a substantially vertical axis, pref- 
erably through at least 1 60 degrees. The arm portion 
may be operable to move in a vertical directiwi, prefera- 
bly about a substantialiy horizontal axis, Movement of 
ttie arm portion may be cc^itrolled pneumatically or 
hydraulically. 

[0014] The body portion of the panel manipulation 
device may be mounted on drive means, which may be 
continuous belts or tracks. The body portion may be 
operable to turn relative to the drive means. 
[0015] The body portion may include st^lliser 
means, which may be adjustable to selecUvely stabilise 
the manipulation device. The stabiliser means may 
comprise at least one arm portion operable to pfoject 
from the body portion and engage a flmi surface at a 
position spaced frewn the body portion. 
[0016] Preferably, the stabiliser means comprises 
two arm portions, at substantially opposite side of the 
body portion. 

[0017] The or each arm portion may be plvotable to 
its extended poslfion. The or each arm portion may be 
oper^e to pivot at least 1 05 degrees from the body 
portion. 

[0018] All of the adjustm^ts of the head portlcsi 
and/or the body portion may be effected by an operator 
located In the body portlcm. 

[0019] The pane! may be a translucent panel. The 
panel may be a glass panel. The panel may be of plas- 
tics material. 

[0020] According to another aspect a panel manip- 
ulatlcffi device comprises a head portion having panel 
gripping means for gripping a panel defining a panel 
plane and head portion adjustment means, which are 
operable to turn ftie head portion about an axis substan- 
tially peipendicular to the pane! p!ane and operable to 
turn the head portion at least partially about two differ- 
ent axes substantially parallel to the panel plane, 
[0021] The invention extends to a panel manipula- 
tion device as described herein which is adapted to be 
fitted to a construction vehicle. The construction vehicle 
may be a digger vehicle or a crane vehicle. 
[0022] According to a further aspect of the present 
inventicBi a mettiod of manipulating a panel comprises 
gripping a pane! defining a panel plane with gripping 
means of a head portion of a panel manipulation device, 
and adjusting the position of the head portion about an 
axis substantially perp^dtoular to tie panel plane and 
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about at least one axis substantially parallel to the pane) 
plane, in order to place the panel in a position for trans- 
port or for fitting in an intended location. 
[0023] All of the above aspects may be combined 
with any of the features disclosed herein, in any combi- 
nation. 

[0024] A specific embodiment of the present inven- 
tion will now be described, by way of example, and with 
reference to the accompanying drawings, in which: 

Figure 1 is a schematic perspective view of a panel 
manipulation device in use; 

Figure 2 is a partial schematic side view of a head 
portion of the panel manipulation device; 

Figure 3 is a partial schematic view of tfie head por- 
tion from above; 

Figure 4 is a partial schematic side view of head 
portion from the front. 

[0025] A panel manipuiation device 10 comprises 
four sucker portions 12a to 12d mounted on the ends of 

arm portions 1 4a to 1 4d of a frame section 1 6. The 
frame section is adjustable about a first joint 1 8, a sec- 
ond joint 20 and a third joint 22, each of which have 
mutually perpendicular axes of rotation. The frame 16 
and joints 1 8 to 22 are mounted on an arm 24, v^hich is 
telescopically extendable and is adjustable to bot.h raise 
and lower the frame and joims and to move from side to 
side. The arm 24 Is mounted csi a body portion 26. The 
manipulation device is rnounted on tracl^ to altow ihe 
device to be driv^ to a desired location. Stabilisers 28a 
and b are provided to stabilise the manipulation device 
10. The stabilisers 28 can be pivoted outwards to pro- 
vide a broader base. 

[0026] In more detail, the suckers 12a to 12d are 
hydraulically powered using a hydraulic circuit which is 
driven from the body portion 26. Tubes (not shown) 
extend between the suckers 12a to 12d and ttie body 
portion to ccsnpiete hydrauiic Wnk. 
[0027] The first joint 18 comprises an axle portion 
30 w^ich is journalled between the frane 16 and frie 
body of the second joint 20. The first joint 18 is powered 
hydraulically and is able to rotate continuously in either 
direction about the axle portion 30. The axle portion 30 
is aligned in a direction which is substantially perpendic- 
ular to the plane in which a pane of glass 32 is gripped 
by the suckers 1 2a to 1 2d. The frame is also operable to 
be moved in a lateral sliding movement to 100 mm left 
or right of a centre position of the frame 1 6. 
[0028] The second joint 20 comprises an outer link 
34 and an inner link 36. TTie two links pivot about pivot 
pin 38. The second joint 20 is powered by a hydraulic 
cylinder 40. The second joint 20 is able to move both left 
^d right from a centre position to create an angle of 
^proximately 90 degrees with tie centre position. 
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[0029] The third joint 22 shares the inner link 36 of 
the second joint 20 as a part of the joint. A further link 42 
is tocated to the other side of a pivot pin 44, The further 
link 42 forms a part of the arm 24, The third joint 22 is 
5 powered by a hydraulic cylinder 46. The third joint 22 is 
able to move both upwards and downwards about the 
pivot pin 44 up to an angle of approximateiy 90 degrees 
from a centre position. 

[0030] The arm 24 is telescopically extendable by 

fo n^aans of sections 25 of the arm which are received one 
within the other. The arm 24 is moveable up and down 
about pivot 48 by means of a hydraulic cylinder. The 
arm portion 24 can also be moved tmm side to side, piv- 
oting about a support 52 to allow the arm 24 to pivot rel- 

15 ative to the body portion 26. 

[0031] The stabilisers 28a and 28b are operable to 
pivot outwards from the sides of the body portion about 
pivots 29a and 29b. The stabilisers 28a and 28b are 
powered by hydraulic cylinders 52a and 52b. The stabi- 

2Q iisers 28a and 2Bb include foot portions 54 which can be 
dropped to engage the ground and thereby form a sta- 
ble base for the panel manipuiation device 10 to allow 
heavy loads to be manipulated. 
[0032] The panel manipulation device 10 also has 

25 drive nneans 56 in the form of continuous tracks which 
are operable to manoeuvre the panel manipulation 
device into a required position. Also, the body portion 26 
is able to pivot relative to the drive means 56 to allow for 
extra nnanoeuvrability 

30 [0033] In use, a sheet of glass 32 is gripped by the 
suckers 12a to 12d and is transported from a stor- 
age/delivery position to a position in which it is to be fit- 
ted, ie in a window frame or the like. Whm the piece of 
glass 32 has been gripped by the sud<ers 12a to 12d 

35 the first, second and third joints 1 8 to 22 and the move- 
ment of the arm 24 are all used to manipulate the piece 
of glass 32 to avoid obstacles between the storage posi- 
tion and the intended location. These movements may 
involve moving the sheet of glass, either from left to right 

40 and/or up or down by using the second and third joints 
to enable the piece of glass 32 to be passed from an 
interior side of a window frame to ar\ exterior side of the 
window franie. TTie piece of glass 32 may also be 
rotated about the first joint 18 to allow the glass to be 

45 passed through the window frame. The left or right slid- 
ing movement of the frane 16 mentioned above may be 
used to make final adjustments to the position of a sheet 
of glass to allow it to be secured in position using known 
means. 

50 [0034] When manoeuvring the sheet of glass 32 
into its final location, the stabilisers may be used to 
allow the panel manipulation device to achieve its max- 
imum reach, if required. 

[0035] The panel manipulation device has a maxi- 
55 mum forward reach of 3,600 mm from the front of the 
body portion 28 when the arm 24 is fully extended. The 
panel manipuiation device has a maximum upward 
reach of 5,000 mm from the ground, again when the 
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arm 24 is fully extended. 

[0036] Ail of the various movements of the device 
disclosed are independent. 

[0037] The device disclosed herein has significant 
advantages over ttie prior art practice of using cranes to 
lift glass panels to ttieir intended location or using a 
combination of lifts and scaffoiding. By using the device 
disclosed herein costs can be greatly reduced and the 
time taken to glaze a building using the device disclosed 
is greatly reduced. 

[0038] The reader's attention is directed to all 
papers and documents which are filed concurrently with 
or previous to this specification in connection with this 
application and which are open to public inspection with 
this specification, and the contents of all such p^ers 
and docume^its are incorporated herein by reference. 
[0039} All of the features disdosed in this specifica- 
tion {including any accompanying cfaims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0040] Each feature disclosed in this speciflcation 
(including any accompanyir^g claims, abstract ^d 
drawfings), may be replaced by alternative features 
serving the same, equivalent or similar purpose, unless 
expressly stated othervrise. Thus, unless expressly 
stated othenwise, each feature disclosed is one exanple 
c^ily of a generic series of equivalent or similar features. 
[0041] The invention is not restricted to the details 
of the foregoing embodiment(s>. The invenfon extends 
to any novel one, or any novel combination, of the fea- 
tures disclosed in this specification (including any 
accompanying claims, abstract and drawings), or to any 
novel one, or any nov^ combination, of the steps of any 
metiod or process so disclosed. 

Claims 

1. A p^fiel manipulaticMi device comprises a head por- 
tion having p^el gripping means for gripping a 
panel defining a panel plane, and head portion 
adjustment means, characterised in that s^d head 
portion adjustment means are operat^e to turn the 
head portion about axis substantially perpendic- 
ular to ^e panel pleme and to turn the head portion 
at least partially about at least c»ie axis substan- 
tially parallel to the panel plane. 

2. A panel manipulation device as claimed in cidm 1 , 
characterised in that the panel gripping means 
ccHnprises at least one sucker portion, c^erable to 
grip a pane! by forming a vacuum or reduced air 
pressure between ^e panel and the or each sucker 
portion. 

3. A panel manipulation device as claimed in either 
claim 1 or 2, diaracterised in that the head portion 



adjustment means is operable to rotate the head 
portion about said axis perpendicular to the panel 
plane. 

5 4. A panel manipulation device as claimed in claim 3, 
characterised in that said rotation is in eitiier direc- 
tion, 

5. A panel manipulation device as claimed in either 
10 claim 3 or 4, characterised in that the rotation is 

continuous. 

6. A panei manipulation device as clainrffid in any pre- 
ceding claim, characterised in that the head portion 

IS adjustment means is operable by means of a first 
section to turn tie head portion to boti sides of a 
central position, about a first axis substantially par- 
allel to the panel plane. 

20 7. A panel manipulation device as claimed in claim 6, 
characterised in that the head portion adjustment 
means is operable by means of a second section, to 
turn the head porUon to both sides of a central posi- 
tion, about a second axis substantially parallel to 

ss the pane! plane and at an angle to the first axis. 

8. A panel manipulation device as claimed in any pre- 
ceding claim, characterised in *at ttie head portion 
is mounted on an arm portion, which extends from 

30 a body portion. 

9. A panel manipulation device as daimed in any pre- 
ceding claim, characterised in tinat the panel is a 
glass panel. 

35 

10. A pane! manipulation device as daimed in any pre- 
ceding claim, characterised in that said panel 
manipulation device is adapted to be fitted to a con- 
striictlon vehicle. 

40 

11. A panel manipulation device comprising a head 
portion having panel gripping means for gripping a 
pane! defining a panel plane and head portion 
adjustment means, which are operable to turn 8ie 

45 head portion about an axis substanUally perpendic- 
ular to the p^ei plane ^d operable to turn me 
head portion at least partially about two different 
axes substantially parallel to the panel plane. 

so 12. A method of manipulating a panel characterised in 
that said method comprises gripping a panel defin- 
ing a panel plane with gripping means of a head 
portion of a pane! manipulation device, and adjust- 
ing the position of the head portion about an axis 

55 substantially perpendicular to the panel plane and 
about at least one axis substantially parallel to the 
panel plane, in order to place the panel in a position 
for transport or for fitting in an intended location. 
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